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Introduction 
A program of experimental work on air-supported cavity flow has 
been in progress in the Free Surface Tunnel for some time now and a con-
siderable amount of data has been taken. 1 ' 2 Most of this work has been 
concerned with cones and disks, which have distinct points at which the 
cavity separates from the nose, but it was thought worthwhile to extend 
the investigations to include continuously curving noses with shapes such 
as spheres and ellipsoids. 
As a start in this direction, a number of tests have been made on 
spheres with attached cavities. The sphere was selected as a convenient 
shape because of its simplicity, the availability of models already made up, 
and the possibility of comparing results with those of other investigators . 
The purpose of the present note is to report the test data taken so far; de-
tailed analysis and comparison will be postponed for a future report. 
Experimental Setup 
The experiments were performed in the Free Surface Water Tunnel 
and the measurement techniques were substantially the same as employed 
in other cavity flow tests in the tunnel. 2 The spheres, which had nominal 
diameters of 1, 1-1/2 and 2 inches, were supported on a sting and cavity 
flow was generated by injecting air in the wake (Fig. 1). The vertical 
position in the working section was varied over several diameters without 
noticeable effect on the measurements. 
The models had a polished finish, but were not specially prepared 
in any way. They were, in fact, originally made for checking the tunnel 
turbulence level. A typical close -up photograph is shown in Fig. 2 . 
Results of Measurements 
In these tests only the drag and point of cavity separation were meas-
ured at speeds of 16 and 25 fps on the three spheres. The main experi-
mental results are presented in Fig. 3, where c0 , the drag coefficient, 
is plotted against tT , the cavitation parameter, where these quantities 
are defined by the formulas gi:yen below under "Symbols". 
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There is some scatter in the drag measurements which, aside from 
experimental error, may be due either to viscous or surface tension effects. 
It is not possible to ascertain whether such scale influences exist within the 
range of the present data, but comparison with other results should prove 
interesting, although beyond the scope of this report. 
The measurements of the point of cavity separation were obtained 
from photographs such as Fig. 2. It was assumed that the most upstream 
part of the scalloped line of demarcation corresponds to the actual separa-
tion point. The scalloped effect is mO'St likely caused by surface tension, 
and since it would evidently tend to move the separation point aft, the 
measured values of the separation angle plotted will most likely be some-
what larger than would be predicted flo·om a perfect fluid theory, such as 
Armstrong is now developing. 3 
Symbols 
drag coefficient, 
D, drag force 
d , sphere diameter 
Pk' pressure in cavity 
p 
0
, pressure in undisturbed stream at elevation of sphere center 
V, velocity in undisturbed stream 
P, density of water 
cavitation parameter, 1 2 tJ' = (p - pk)/ -P V 
0 2 
<P , cavity separation angle (see Fig. 3). 
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Fig. l - Sphere with air cavity in Free Surface Tunnel. Nominal diameter, 
l. 5 in.; flow velocity, 25 fps; cavitation number, 0. 046 , 
Fig. 2 - Close-up of sphere showing line of cavity separation. Nominal 
diameter, l. 5 in.; flow velocity, 25 fps; cavitation number, 0. 048 . 
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Fig. 3 -Measured drag coefficients and separation angles for spheres 
with attached air cavities as a function of the cavitation parameter . 
